linues
to alternate regularily between states of wakefulness and of sleep. He also shows regular rhythms of body temperature and of urine excretion. An example is given in FIG.1 .
As shown on the upper margin, the subject arises and goes to bed each day at a later time; the sleep times (black bars) drift steadily towards the Tight (midnight indicated by vertical lines). Con.-current with each activity-time (wakefulness=white bars), there is a maximum of body temperature and a maximum of urine excretion. The average length of the circadian period for the activity cycle as well as for the vegetative functions is 24.9 hours.
In other words : The exclusion of external Zeitgebers which normally synchronize the circadian oscillation to 24 hours1), results in one free-running period of the whole circadian system. As another consequence, the normal phase-relationship between the vegetative functions and the activity cycle is slightly changed (see below). In general, however, the internal 'phase-map' as it has been called3), is kept in order, even in the absence of the phase-setting effects of Zeitgebers. and urine samples, collected in intervals of the subjects own choice, were analyzed for excretion of water, sodium, calcium and potassium. Several systems of electric contacts served to survey the subjects general activities.
All subjects showed free-running circadian rhythms, the average periods of wakefulness and sleep ranging from 23.9 to 50.0 hours. 36 subjects remained internally synchronized during the whole experiment. In 5 cases, the rhythm of activity and the rhythms of vegetative functions were synchronized in a 1:2-ratio for parts of the experiment. 9 subjects showed different circadian frequencies in activity and in body temperature; in two of these subjects, desynchronization started immediately after being enclosed in the bunker, in the remaining 7 subjects after 9 to 23 days of confinement.
